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[57] ABSTRACT 
Problem 

The invention is intended to provide an 
exhausted gas cleaning catalyst for 
efficiently conversion of HC in the 



exhausted gas emitted from internal 
combustion engines at the low temperature 
stage immediate after the engine starting. 
Solution 

The invented exhausted gas cleaning 
catalyst is a monolithic one that composes 
of a monolithic carrier body of which cross 
sections of cells are N-orthopolygons (N is 
a natural number), a hydrocarbon (HC) 
adsorptive layer of which main 
composition is zeolite, and a catalytical 
layer deposited in order and made of noble 
metals including Palladium and Pt. The HC 
adsorptive layer is attached to the cells and 
formed circular holes, that is, a hollow 
circle on the cross section of cells is 
formed with the same center as the center 
of gravity of the N-orthopolygon and a 
radius R. The catalytical layer occupies 
some space of the circular hole with radius 
R and attached circularly to the HC 
adsorptive layer. The ratio of the shortest 
distance Rc toward the cell's corner from 
the center of gravity to the HC adsorptive 
layer to the shortest distance Rf toward the 
cell's face from the center of gravity to the 
HC adsorptive layer, Rc/Rf is smaller than 

19Claims, 8 Drawing Figures 
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[8KB] rt^MA^iv-^vfeiijifificoffiia^cp 
as $ *t ■§> «*wr^ ^hc& & < jute * * 

St) co^yU^S^C -fe'^r^-f h2r±^fr-5.^t; 

»*iT-*>»fflE«Rf fc*>ifc(Rc/Rf (R 
c/Rf) SI. 7T'J>S. 
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[ If 3<JI 1 ] •fe;Mffiffi**{asiENft» ( N (i 3 liLh^ 

• fiiftt ■t&mM.mw.mttm t . (Pd), 

at (Pt) SI/d^A ( Rh ) *>4>j£ftpJ: OStf 
ix^3r< t i>-S^^£-£3Wft«gj£#JI fc £ 

&%mmt.X'COgLWemR f i:Oifc ( R c/R f ) 
(Rc/Rf) SI. 7t*4;fc*«fti:n»«# 

[|»#«2 3 _L1EjEN*|JB#N = 3<7)jEHA^T'S) 
0, ±E*JSE«Rcfc«fflHlRf hcoit (Rc/R 
f)i*. (Rc/Rf)Sl. 6T*SClt^tgi:t 

saw?* i EK^^a^^'ftffljBai. 

0. ±IBS^BgMRctSMBEMRf bcoit (Rc/R 
f)#>\ (Rc/Rf ) SI . 3X'hZ>ZkZW8Lt-t 

£>D. ±IBSSESfRc i&&868fRf fcOJt (Rc/ 
Rf)**, (Rc/Rf) Si. 

[ft** 5 3 _LBiEH*«B<OiIfflt S 3 t . ±f Sfi&gg 

sir f s-^t-r^^itnosss f t commits 3/ 
sf* 5 . s3/sf§i. 67X'$>zztimkt-rz 

[ m^m 6 ] ±isjEE3^^oaw s 4 . ±ieaMgg 
mr f z^t-t&fimncDmms ft commits 4/ 

Sf* 5 , S4/Sfll. 2 8 T"S> ft 

it** 3 iB«o»iJwr^iWbffl«ai. 

[»*3S7] ±IEIEN^3&«N=5Ja±OjE^®T 
£9. lOI^JgOffilSNc^ ±IB*ffiggMR f £ 

t -fft ft&ncowm s c t osait s n/ s f 

SN/SfSl. IE 

[»3<:>f8 3 ±ESto*^*;l^£T'OSJIgEBtYfc 
RftOKY-Rf )#(Y-Rf ) 235^m^ 

* i 1 t -t z>mv% i-7w >-ma» 1 o 



[ m&m 9 3 -fe/WKiHj^isjrE n ajb ( n ta 3 m±<7> 

j£#fct-ft£tfl^kSiR*WIi:. a-7^A (Pd) , 

et(pt) ar/n^'^A (Rh) *»i5>«s»«t oaar 

mvmm Lx^-^m^m^xmmfmxh ~> 
x. 

JJEiWk*3ftR«»JI{i. JbE-fc/HBrHifctJtvt, l£EE 

J: -5 l,z LX±MZ±Mztt% L . 
±EI**&jt#«i, _LiE-fe/WKffifc:*$vvc» jje^SR 
OSfflO-gp & £ SW ft «t ? . JJEJJM bKS©*«« 

iT'OS^gggiYhOJt (X-Rc/Y-Rf) 1 
S (X-Rc/Y-Rf ) <4 0T*4it*Wai:^ 

[ n&m 1 0 ] iieiE Nftmtt n = 3 ojE=fc#r& 

0. ±feSg§IXt^MSgMYt<30Jt (X-Rc/Y-R 
f)* s . 1 S (X-Rc/Y-Rf ) <2 5T*S£fc 
Sr WIS t f ft ft^Jl 9 85tt<OW«^iWtffl«HI . 
I ft*« 1 1 3 JJEjEN*!JB#N = 4 cDJEBAmX'h 
0. ±feSgg|XtS®SgMYi:<7)Jt (X-Rc/Y-R 
f ) A 1 ", 1 ^ (X-Rc/Y-Rf ) <1 OX'hhZt 

vh*). ±immxt&msmytcDit (x-rc/y 

-Rf)*>\ IS (X-Rc/Y-Rf ) <2Tftii 

14. ^<fctSi/2A 1 it#l 0-5 0 0(7)Hl/3 
l-l 2<7nvm*K0 1 oo^fcEittfjiMt^flMM 



hfc^tC, SCMF I . YI, USY, ^&;Pt^ 

h> A 1 po 4 aiXSAPOj&»^>«4»J: Oaifiirt:^ 
=5r< t 1 Wfim^htii Z b frT ftlt^ 1 3 

[ l 5 ] ±ie^-fbKS©Jir«So-fe* it 7>fh 
fr\ IS (Pd) , v^*>"7i, (Mg), ftiVis*7J± 

(Ca), ^hoyf7A (Sr). A'J^A (B 
»).l(Ag), ^7h'J^A(Y), (L 
a ) . -fe 'J >7A ( C e ) . ttiS*7A (Nd). y y 

( P ) , *-7^ ( B ) S.t/>-VUr7 ~ <7A ( Z r ) ^A>fig 

ft^ct oaitfitfciJ«sr< 1 1, i aoTcSr-g-^-rftc t 

$r#® 1 1- ft« SSI 1 - 1 4 ^writ* 1 1 o^JS^ie® 
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' mX^miiixfz^Kth 1Mb. -feU^A. 

• Sr^JES&gT 1—40 ^)V%%ts : J)Vn ABHMfe 

[m** 1 7 3 ±ia«*js#«t;:. it, -k 'j ^ a, 

< l l&^Iilt l — io t^%ttf7;p 5 i- 

x omiztitz i stAKM*-? i -4 o ^vx&tt*. y 
^ AR-rtft $ii&.r£&it#®t-f& w^js i - i 

cat** i s i jjaaawt^Jit. jet. * u 

3 ^ -7 A&tf 7 > ^ "sir h j£ & Sf x o auf tut ^ 
<ttl «2r^«m»T' 1-4 0 ^/U%-t"tf ^';U3^>7 

u low u*«at^/x«r/u^ y±SB*K£* 
ir*-«ii:^wfisk-r-6awi«i~i swwio 

[0001] 

iMx^Mt^fM^^MttiCiL. gift* 
4*MH^»f<0«-fbJc* (&T\ r HCj tit) ,- 

bk fciR* ( . r c o j fc s^r > m/mmmim < ia 

[0 0 0 2] 

hmt-th b^oi> (OX$> h . 

[0003] tz*>x\ ±.mn-e*yj bzmwzHc 
f£t£5t-fi>£^a*£>i>. mf is 

<f. USY) «:7VyHLTiH?L«#*B£llWLT^fc 
« • K«Wtt#J*«r4fc*>s »#*HC8^ffl»*ciH- 



[0004] H7cfi4^<OS^Rtov^Tli. AS 

fii(Pt) , ys'^^A (Pd) -^n^A (R 
h) ^fcjt&JiafcH-Jifc^Si^ffl*^ Rhi 

IS. «rBB¥2-5 6 24 7-9^«*=li. -tf*5-f h£± 
^fc-TiflilJBOit. Pt, Pd^RhtS^&M 

^tlX^h. 

[00053 **:. xy^>&«rt£f£0{£&B$£#ft£ 

- 7 4 0 1 9-94*«L WHHP7 - 14 4 11 9-§-<kfg. 

- 14 2 4 5 7-9-4WL WWT 5-59942 
#H!PP7 - 1 0 2 9 5 7-^$8l?fclPB^$ivC 

^4*><7)j!> S £>4. 

[0006] flf6-7401 #f 

Lfcft . «f o-35 jhc ««ttdK(=]i 

[0007] »=, #^¥7 - 1 4 4 1 1 9^«T 
H C iS#S4«0©*S!j* l*Lh L , luS0H7c«4^vg1± 

6-142457 ^fgti. ffiiS^T'©* Ltz H C 

[0008] — «pRPF5 - 5 994 2#4MWi. S4 
^IES y X h % f Sv#XOgK& Sr -QHft ^- 4 £ k (C 

- 1 0 2 9 5 7^$gt4. f£&OiHt • H7cM«^)?f^ 
[0009 ] 

[%0j* j »^t e i:dk-ri>iiS] ia^*<. 

BBtLT<&IRk:. WSMfxt^J -v*f-\,z%Z>tz#>. mm 

£mmx'CDftfciz^%Ejmm s +fti l z®fr-r. h 

C, CO. NO-x.cr>;<i : 7yXcr)&^rf{ttfX'Z%:<tc& 
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- * 7 W b k ESMMMntmimtyX'tt; W k . H C c7)© 
k£*PJi.L*:. 

[0010] -2k JJe^B^tBttSttfcHCK^S 

5BIIHI#«tt^&irCHCMWiLTXS -y ^3 
®4fc;$itTL4?. *£t\ HC©«WO©*^c7)|t] 

[ o o i i ] w(c. Hc»*«*»4>Bairr&Hco?wk 
[0012] z<?>£ o*m$#m<rym-thm 

[00 13] 

k -r a k it^ssr^-r 

cr>m.-£ zmmzumtz z t c ± o , _hiESig#*B?&-c 

[ 0 0 1 4 3 fiPt>. *^^i^#*iWW8IB«Eli. -fe 
A-BfiSjW3:JSjEN«» (N{i3fiLh^i^a-^-r) Sr 

mwrnttrnt . ^v-j^j^ (Pd) , a^(pt)M 

uy'vA ( Rh ) a»£j£*RJ: 9Wf*tfciKr< k 

fcisvvc, ±fB^t £ @R<OSii«0— S5£ J: die, 
SIR c k±ES'C»*»4>Hs/WflK:fMH'felR'ft**»*« 



«4T"WfifflSg81Rf k?>Jt (Rc/Rf ) (Rc 
/Rf)Sl. 7Z'$>hZtz:ftWit-$-h. 

[0015] ^wnnmtt^&ttjsi&s&nwmm 

(3. ±IEIENft^#N = 30:iEHft®T'$>9, ±IES3S 
BBSRckSSSIEfiiRf k^Jt (Rc/Rf ) ifi. (R 
c/Rf) SI. 6T&4£fc£««4:-rS. 4*:. ± 
5EjEN*5»#N = 4 coJEB^mx-h *) . ±IESSSS?gR 
ctSMEfitRf k<7)Jt (Rc/Rf ) (Rc/R 
f 3T'$>£iOi>#3IT'£>6. ±IEjE 

ckft*MfRf t<7)it (Rc/Rf ) (Rc/R 

f ) gl. lT*4t>OtJffj«T'<b4. 

[0016] S^C. *f6^<7)»^xJWfcffl«jBS^)» 

±iEEHA®co®as 3 1 , jjawsrasR 

f * ¥g k -T & rt«R S f k OBSit S 3 / S f 
S3/Sfsi. 6 7t'S>?»£kSr^k-r^. 4 
±EIEH«JE*Offi«S4fc. JiEfiMffiMR f ar^ 
Ski"4rt«R<01B1»Sf kOffi«JtS4/Sf^ S 
4/SfSl. 2 8-CS>St><Otif5g-C-25S. 43t. ± 
■EjENAJBj6*N = 5 JJLhtfME^fcJBT* 0 . CIOjE^ 
^I«SNt, ±EiSS6MRf **Sk-*-4rt»R 
^WlSCkO®StitSN/Sf SN/SfSl. 

[ o o i 7 ] $ ^tcifc. ^Hj^f^x^bfflfii^ 

c0iKS^SI«, ±IEfi^*»4>-fe;Wia4T<Oft^l©fiYk 
Rf tOi (Y-Rf ) 3&»\ (Y-Rf ) ^3 5^mSr 

^#:tCfcttSMk*#(R*»«O#«^#:^5 0%J3Lh 
5ri*t-§£k^#mk-ri). 
[0018] § fete:. *«^<0ffi<?3SBR^JM^*ldai[ 
« , -fe/HR BHaWlfflE N ft » ( N ii 3 JiLh«0 g tm. Sr ^ 

-T) ^myyxiftt, -tf*^ hSr±^k-r^> 

*-fk**l»»tf « k . V*?2± (Pd) . fi^ ( P 

t ) mfm^M, ( Rh ) *^B£ssf«t r )mftifz'j>-% 
£otzLz±s&*MzttmL. ±Mdsms&ftma. ±15 

L . ±!ES'C^ A> -fe;Uft 4 -C'OEEISX k ±35M>bfr h*i 
;LT24T-^gMEi^Yk<0it (X-Rc/Y-Rf ) 
ifi. 1 S (X-Rc/Y-Rf ) <4 0T'J>-I>£k?:^ 
fSk-f4. 

[ o o 1 9 ] $ kizttz. *%m<7>m<7>9t%tfxm£m 
fm^immmn. ±tsjE^nm^=3(oiEEAmx' 

fcO. ilESBIiXkg^SiilYkOit (X-Rc/Y- 
Rf)*-', IS (X-Rc/Y-Rf ) <2 5X'h&i> 
cr>l>tmX'h& . 4^. ±EEN«»3&»N = 40jEEft 
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BX'foK). ±iES§8tXfcS3S8I]§fYfc<7)it (X-Rc/ 
• Y-Rf ) IS (X-Rc/Y-R f ) < 1 OX'h 

. 5 ULLOME^WBT* 0 . ±!ESSS X fc ft&SSf Y fc to 
Jt (X-Rc/Y-Rf ) U (X-Rc/Y-R 
f ) <2T&£i^kifaT-£>-i>. 

[ o o 2 o ] ifc. *mi<r>m%#*»^m&>®.<?> 

i/2A 1 Jt**l 0 — 5 0 tftf^-f 
tf£fcS:*W8fcU jet. 18. v^y^A. #/l^<7 

. 3-^A*»fejfi6»J:»)ailf*t/S^ J ir<ktl»c07C« 
£-£trc:fcaWSLv>. 

[0021HC, *tt^«mtfx$wtmftafl!!*> 

K Yl^7-f K USY^5>< K t^ft-f 
K A l P04XtfSAP0*»&&4»J: 9*f*ufcsl? 

iTJt^< fc 1 1 lOfMt . -t U ^ A s ^tfi^A 
yfisfrhlR&ftX. DMlftitz^K fc i> 1 wr> 

[0022] ^, *«^^W^^«MLffl«HI<0ffi<7) 

/Urj-^A. My^AXtX^y^^^SgJ: 03! 
lftltz'J?%< ttl aOTC^Sr^JR^T' 1-4 0 =E ;P 
%*tr-fe U *7AgHfc^£-&3rf & - fc £#$tfc L, K 

[ 0 0 2 3 J »c*fc. *»IB<0»«^*Wkfflftfc«O 

tt-t&ZtZftWLb-tZ. ttz. ±1584 
* S i 0 gii "iifc^ <ti>l aoft^JB fc , -fc y 

fc t ia<^7aR*A««»ri— 4 o*/u%-£tr 

Tt>«kV\ 
[0 0 24] 



SU C«HCig**fIlt:. Pd. PtXliRh&iX 

(HjcJi) LTj£6. 

[00 2 5] ZOXolz^ tyjXSftitHCiSfS 
T*S-tf=J-5>f **>±fc:=7cJI rU^tSC fc T\ 
•fe** 7 -f h *» fcBffli L/C < 4 H C ^ftJSlOSWMb^ 

#tt**»»arjENa». »iU<li. lE3.ftW. JEmft 
[ 0 0 2 6 ] 111 C % *»M^«^JWkffliHJW>ft 

*#jfcLT. */i^ffi®#*\EH«®o^yyxffitt£ 

<r>-*£*=7-4 b«l±fc. E.7xM2tfW\mzm&LZ-ix. Z. 

cr>=jtm 2ct. mmj&cogmx'fo h fjxm^ 3 #»* 

[002 7] #*BJ§H:. Bllt*LfcJ:3'firHC»*» 

m\<mmmt. mzmm^m^-t^ztizx*). * 

#Liafc-rftt^T'?>ft. cit. 04tc*jv^T. -t 

ttmLiz&4rtm®%ttm£X'<7>mM$mzRc t u 
z nm&frh&vmzttm Ltzmtfowmmttm t t<d 

m<7)i§^t,zw3&-f& fc . *&BM<7)Mm#xmtmfmx' 

it. H C ffi#OJt (Rc/Rf ( R 

c/Rf ) £2lZhZ£o*Vm*ffiM.-t&. (Rc/ 

r f ) #2 int. h fc . ^jumB-frcomxttmcomztf 

VmX'Z-f. HCOBMKfi«<*ft. 
[0028] OT. ±fEJt (Rc/Rf ) O^i^-b/PBFf 

wmkztiz&w.mzmpzrfh. t-r. ®3t,z5&t£o 
iz-tfummmkanmiE^mcD^. jjb (rc/r 
f>ii. (Rc/Rf) si. e-rfciifc^Wit 
v\ 1. eimtht. <&%mc7>mA.tfVF+ttX'®mtf 

ftl&nm&lZte. JJB (Rc/Rf ) tt. (Rc/R 
f)Sl. 3T'J>&<rfc**i?£LV^ 1. 3*ML% 

fc. i^JioJi*^4^T]BaK«w-?'ftfeftif* 

±IE (Rc/Rf ) {± % (Rc/Rf) SI. lt»4 

c: t lv 1 . 1 zmt h fc , vmmm<m. 
w-wx^mtm?%hiz#>i&*.L<%^. 

[0029] *56W)»«^iWtffl«a«t:fcV» 
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• <VWmS3t. ±iffiM8eMRf &¥&tLmEE.ftffi 

CDia^rt^-r&RO®«S f fcOJtSr. S3/Sf S 
. 1. 6 7t-r&Z£W#£L\*. 1. 6 75fcjfT't±. © 

mnm<7>wms4 1 . ±ie*si§itiR f lkje 

E3A»<03ZW=l*i«-t«.P3<Offi«Sf t<0it*. S3/S 
fai. 2 8tr*£i:a s #4U*. 1. 2 85fe8»T 

iSSf i<DJt#, SN/Sffel. 

4U\ 1. 1*«T{4. «3im*<Oii**CF-HJ-CJK 

^TOfiMSSSIYi^Rf . B0*>IN«JgOfi^ 
4>-fe/WjflgP^HC©^€<0^®*T'OSgSi. k^ 
(Y-Rf ) #3 jao^Oj; 5 =5rM 

4 h c ®Mttmm.mcDwm>K xg* 

-r&Zk&K&Lw HC©#fl-jf<7)jp^ 

»«sr$iji«)-rs £ t t«fc o . h c wm&^mizwmfo $ 

it, JKKHC^)»fl:tt8ISrV^o*ai»l±-C*6. ±1211 
(Y-Rf ) **3 5xim*iHTJ4, HC©*#Jlc7)HC 

fc^ttffi^&fi.fc^i:****. — HC©*« 

jkoji ->t L4VK ±kh c ®.mwmmmcD 

tm £ **s# 5 0 St> hc aJNKtfj* < * 

oTH^*HMfctttB#»«t*v »i k . 

¥@Rii±» < xxmem *«jrr * trnx-h & . * 

^O^^x?f-ftfflg4^T1i. HC M# 
<0Jt (X-Rc/Y-Rf ) 1 . OS (X-Rc/ 

Y-Rf) <4 o<?>&mmzh& £ o%m&%ffiB.~$- 

(X-Rc/Y-Rf ) #1 . 0 * ffiT'it. -tJUcr, 
SHHaWU #ffi**a<&9. 4 0J3LhT'tt, ©*« 

[00323 WT. ±f2Jt (X-Rc/Y-Rf ) Off 

(X-Rc/Y-Rf ) it. lg (X-Rc/Y-R 
f ) <2 5-C£>l>.rk#W4U^ 2 5ia±T"ti, ©« 
j&q8«-t"#-$\ HC<DK«#aK$r*. 4 

0 7 tc^-r i a iz^j^mmmkt^misEm^mco^i 



-&IZI&. JtE (X-Rc/Y-Rf ) l±, 1S(X-R 

c/Y-Rf ) <i o-e£>6.rk#i?4U<>. i oiiLh 

4L<3r^. JSC H8fc«0EAfc»O%&*jjt?-:6^ 
•fe^uBfaB»*b6<«0rjEN«»w»^-fc:t±» _tE (X-R 
c/Y-Rf) (i. lg (X-Rc/Y-Rf )<2? 

I 0 0 3 3 ] #IC, ±^LfcHC©3t«Jf^fcB^#JI 
(HtcJI) £JB^4jfc4ttrfCovvrWPi-r4. 4"*\ 

Hc«««jit:ffluftH£3r5-f mi. hc©* - mm. 

V>*^ S i/2AlJt#l 0 — 5 0 0OHS/3 — fe'*7 
4 h£±j£#k-ri>-k#W4U\ *^§HM;S— fcf 

ft*®*-?* 4fctf>, flB8i&gOiIffi<ffc£{ESirr4 i fc 
s&TS*. =Sr*3. Si/2AlJt* ! 500ifii4t, 
gMbWttl&U -E-*tW±0«Jt^tt{iM^-f. 10* 

ami, mm^mzxif. n*L<%^. 

C0 0 34 3 ZZX\ vzm^KHcw&im 
vn^&mfi&tnmznmfibhtztb. 

li. MFI (ZSM5) Sr^MykU iitk:fl6<0iffl?L 
S**^4"tf3r7-f h USYS) *7WY 

*^^HCa^«»*op-h»-t=*Si:V^SfB« 
HS#'$>o£. ;W:ML. *^Hj-C'ti. MI?L@OS=Sr 

[00353 4fc. #?&BJlcfcvva±, JJE/8 

-f htP«tf0-fe*^7>f hfciffcHCfflattfJitcflfffiL 
T. »^HC^»4HF«t:»LTttCV 

T(4, MF K YS-bf^-7-f USY-b'^ 

t^ft'fh. 71^X7^, Alt'*7^f 
XS-tf^^'fh. A 1 P0 4 XJiSAPOSVClix 
L>cr>QMcomfr^hltt,z&h itffitMncth Z t 

mutizmtx-e*7j hmcowTitttt^tz-t. © 

*ffiS:l*I±S«*. 4fe. B—e*94bkZ.tM>*£* 
?4 hmKt'ZmfZit&ZklzJ:*)^ ©^fg^HC 

mcr>mmtFg.\,z&<%h. hp*>, ©*L^v%Hc«^$>f 

[00363 IC, HC«»tf*<0Hf*5-f hlzte. 
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^i^A (Pd) , ^*i"7A (Mg) , #/U>"7A 
' (Ca) . ^l^ayfW ( Sr ) . Ay* A (B 
a) . « (As) . -< -y h'J^A (Y) . ( L 

a),ty>A(Ce) N *5T5*>A (Nd) , U > 
( P ) . fr** ( B ) Xfi^l^-^A ( Z r ) XJii 

4*>\ Pd, Mg, Ca. Sr. Ba, Ag. Y. L 
a. Ce. Nd. P , B&Z/Z r^Sr^f * 

[0 0 37] JEfcifc. HC©*««tc«. Pt, Pd 
Xte R h Rtf £ tL h crySi WMAb4tb*t fcfS 4 
i, Ce, NdXiiLaRLfCil^<OffiS<0ffl^^ 

M^fig^W (Htc«) LTJMUHCOiWfctfid 
a* . a» a** »&® ^ a - -7 ash r -trW £ •£ 4 .r 
htciO. HC*3»tJUct)BaiHC<oiWfcttlfifcft* 

•r 4 i k . *wp%<m%#z.mimfm±mzi5 
[0038] ace, j^atttjaawi (HtcJI) j*. p 

t. Pd&tmh*<0»£Jg£-^rf4#. JWfcSWiai 

Tfl*iB*^T*««W-&fctf>. ±IET/P5 -HcML 
-fey^A. ^;U3^'7AX{S7^^>-S.t/-rix^coeS 
AM*A«jt»T 1-10 

1 LfcfcO 1 0—20 0 ST&4. 1 0 gimXEk+ft 
blvT . 200gJ:0#<fSL 

[0039] ^t. ±iaffl«i£#Jit=«. -kaojftfl-ja 

Wet. -feU'7AB!-ft;feSrJDi.4Cli:^T'^l.. £<7>fe 
y^AgMi LXit. AXti: 

5 >mfztih<tt&.<nm-^*-&w$mx' 1 —4 

0 -tODJSfflfc LT-fe 'J «7 Altffc!$i£&g&»:T* 

6 0-9 9^%^tri^£ffl^4c:i:##£U^ ^ 

^J:o^y*AStft%£^r$-t±4.Ii:l::J:y. 



#Pf&iJT'#4. Srfc. ttMlMO^t Uc<7) 
T. -fe'JTOitSfedl^BETitSaa. 

aarfcajA-r o . 1 ^*?rm-fe y r^^ 

4 0 SrjBi. 4 t Z <r#}£ktfmm L < l±i£ fcffiT 

-T4.rfcA*&4. 

[0040] JEfc. JiiE««ElS»*t=«» T/U* U &JK 

v\ ^fflnrtg^rT;^ y aesvt^ y±JHft*t u 

T(i. >Jf"7A (Li) . tb'J7A(Na) , ^^v- 
7A(Ca) , -fe^^A (Cs), V^^>7A (M 
g ) „ X hD>f")i ( S r ) &t>'y\*y W(Ba)* ! 
^ff<c»ix4. ;ftfc£*HJUR#*t=**3-fr4fc, 'Jv 

T<7)m&zmzm±-r 4 £ t . « AaoBistH c 

0 1—4 0 gfc"t4^i:* i; ai L<. 1 g*vf-etiHC 
ffiTS-e-4 4. 

[004 1 ] ±a«0 i a *56BB<OSBRXr^?SKfcflBll* 

«t-r4^'. ztamizi*. nm^mtmmco^cm 
m&ttm (^3os) *Baawc^*<o±t:««ii: t 
Tme-r4 c: fc * J T'# 4 . a»a»4ffi«oftB»it#*fc:i . 

±^L^»^S. T/l-SrK ^3-9Ai8ftft. -fey 

>7 ABKk* s Mixtc t/u^ y A«aix/xw Tii-* y ± 

[0042] _B$Oj: d IC, iBEv'/Ua— TSMblWi. 

lM0t;l/%ttL. ^g|5^*> ? ;W3-rT'S>4^. ^ 
ix^7cSo®jDtcioT. ^a-ro^JfcaiSt-^B 
E Tib^ffia . JBScStt3Wj»tCia#$ tLX V ^ 4 1 <7>T' 

ygk&mvt h^ttfhh. feommmm t*»*»4 ^' 

;P3->7AK-ft;!t?!)Sr#^$^4i;. iW^a-'JAB 

-fkft^ y -y f-afflsww/^ h jfi»r«?- mn^m 

®Uct>Oft 40T'. IMtt«|0®T* { ?P$fJ$iX4. 
[ 0 0 4 3 ] &*3. ±*B L^tt^^SXl^/XtiffeO 

litM^icu. ptmstiiti'Jffiu^ p 

t^PdX{4Rhfc^$-y-4C:i:tcJ:-oT. ttiffiA^- 
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[0044] 

[00 4 5] (HMS0I1 ) /S— te'*7>f HBfcfc (HI, 
Si/2A1=75) 2257g, S'lJ aWMBBefl- 
2 0%) 1215g, 33fc*3 0OOg£E&'t4tf'-/US;U 

?;ngfi# (-fe/mrffijett : 200 

W5 0/im) SKRSKfcrT-fe^rttOsfeJM 
<7)*7'J-$:S5t9l&ViTI£*KU 4 0 0*Cf l^HI^ 
L/c. i<7)B#oMfl54t LT, «l«»fc:2 5 0g/Lfc 

[0046] Celmol %^tsT)US.^Mz^ =J 
■CUR L, 1 5 0 "CT 2 4 H§£*£ Lfc^L 4 0 0 'CX' 

8. 0%X't>r>tz. 3r*$. Statli v/U 

[0047] Lai Z r 3 2 U 

fc^XJiiffifflt^tiS 4 * L . 1 5 0 *CT 2 4 BSfSBS 
flfcLfcft* 4 0 0*CC1B«SL <fcWC\ 6 0 0°CT'1B# 
ra^fiSL, P dfflft-fe y */2>B?-ffcm v * (& v *b) 
tz. i<J5»5fia^)PdaME«2. OJfTi-jfc. 
[0048] JJEP dfflftTA'S -H»* («*a ) 5 3 
0 g . P dffift-fe U <*/AKfcft»5|5 (»*b ) 2 3 5 
g. iSMHiTA-^Wl-S 5 0 g hTA-S 

tzYtU ) AttfaKAU 7A130g tn*2 OOOgt 
£&tt#-/P$/WC&AL, at&»»LTX5 U-ffl* 

«L. 400'Ct'l^ML, 3-hiiaa9 0g/ 
LSrM^L. S4^-b§r#7t„ BaliBaOt 
LT1 0g/L£^-£ixS. 

[ 0 0 4 9 ] Z r 3%^^ttr;W5^*fc. m&ui; 
^A*JgjttSr*fMSV^4?««aH*4»niWL. 1 5 0*C 
T2 4B«BBe«tLfcas 4 0 0tt'l^ <fcwc\ 6 
0 0 "CC 1 tifmte&L L Rh ffi& Tfr 5 -HB* ( 
c) Z%tz. i<0«*c<ORhaBEtt4. 0%T'S>o 

[0050] ±KRhfij*7VW5-H0* <& v 5kc ) 2 3 
5g, L a 1 C e 2 0 t^SrMtl.i''/^ 

-"fr AKflSWB* 50g. $ 15 0 

g 5 /Wc&A L . LT * ? U 



SL. 4 0 0-CTl^S^L. 3-M113 0g/ 

mw&ttixi>i\,\ 

[005 1 ] (50t«2) -tf*9-f hkUT, 
9-f h»* (HI> Si/2A1 =75) 2 0 3 1 g. 
MFI (ZSM5)©*226g, i/'J* 4 /^ (1^ 

20%) 1 2 1 5 gfcjs^fcjawi. ms&Mi tmmo 
i*ft&m*)mLx*m<7)imt:Wz. 

[00 52] (mmS) hhLT. 0— fc'* 

V4 M»5f€ (HI, S i/2Al = 7 5) 2 03 1 g. 
MP I (ZSM5) »*1 13g. USY©*1 1 3 
g, yy*/;KIM2 0%) 1 2 1 5 g SrfflvvfcJa 

[0 0 53] (HHW4) -tf*9-f hkUTs i8-Hf* 
U»* (HgL S i/2A 1 =7 5) 2 145g, 
MFI (ZSM5)IS*56g, A1P04 1 3*5 6 
g. S'yjf/VTM !Bfrfr20%) 1215g*lUfcJjl 

[0054] (HSS0IJ5) -fe**^ htLT, £ — fcf* 
(HSL S i/2Al =75) 2145g, 
MFI (ZSM5)»*56g, SAP04^*56 
g, v-U^V/K Wmtt20%) 1215g?>fflV^ 

m±. m&mi tmucQ&ft£&vmLx*me>im* 
ntz. 

[00 5 5] (9mm6) H?*5-f bi:LT, /8— <r* 
7^ bt&* (HM. S i/2Al = 75) 2145 g, 
MFI (ZSM5)»*56g. tA^t-f HB*5 6 
g, v-D^V;Kffl^^2 0%) 1215g*ffl^fcJJl 

mmmitmm^m^trm^tx^m^mi: 

fttz. 

[00 5 6] (mffl}7) hbLX. 0-4£* 

7 A YWf. (Hfi. Si/2A1=75) 2145g, 
MFI (ZSM5)^*56g, 7x';x7-fba*2 
8g, AS-te'jfv-f h«3 v 5f52 8g. ^y*V/KBBP^ 
2 0%) 12 15 gfcJSVxfcjaj'Mi, IQtWl i:R«W> 

[0057] (HWJ8) 0— \£*?4 hfe v * (HS. 
S i/2A 1 = 7 5) mmz. P dZ&fflB&L. 15 
0 , CT24^ra^*IL^m, 4 5 0-CT'll^S^L. 
Pdl^MFItetPdiSO. 5%) MF 
I^ V 5K£7)«;*?0^, Pdfi#/9--fe':t7-f f^*SrfflV^ 
fcJSW44. HSfefiaj 2 k RHJK0»fti*tl OaE LT^<^tt 

[00 58] (HifififlJ9) 0— fcf*54 (HM, 
Si/2Al=7 5)©*t, PI:#?lffi^L, 150 
-CT-2 4^rai£*IL7t^, 4 5 0X;Tl^SMfi£L, P 
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[0 0 59] (jfeMMl 0) 0— \£*v4 M»5fc (H 
a, S i/2A 1=75)C, Ca£*«Hl#U 1 5 
O-Ct'2 4B«a»g*U^ 4 5 0*CT 1 "«BM«RU 
Caf»j8- tf*5-f htt* (CaigO. 2%) Sr» 
fc. MFlttsfetftffcbOfc. CafflJ**— M5) 
**fflV^jaWi. 3aS«2fcraato»fls£»»)iELT 

[0 0 60] (HJtMl 1 ) /3— M5)* (H 

S i/2Al =7 5) (c, Mg£-£«ffl#U 1 5 
0TrC2 4BM»a*U!:tt, 4 5 0^CtmSMU 
Mgijt/9-t^5-f MS)* (MgSUKO. 4%) 

*fcfflvvfcJ3Wi\ 3»J2kll«^li#£^93lLT 

[0061] (HiSCT 12) ^ — tf*9-f M$* ( H 

Si/2Al=75)t, La£-£»fflKrU 15 
0 °CT* 2 4 HffiKft Lfcf&. 4 5 0 TCT 1 B#li3Ml£ L . 
Lai^-^^-f h& v * (LaJgSO. 4%) 
fc. MFI«S»OTft*)0»=, Lafljl/S- \£*y-t h» 

[0 0 6 2] (HiS^Ol 3) fc*#74 MB* (H 
SL S i/2Al =7 5) C, B 
U 1 5 0XTC2 4 B$mgflK LfcSL 4 5 OXTt* 1 IfflD 
*&£U BfB360~ *£*y4 M»* (BigJgO. 4%) 
MF It&sfcOffcbOfc. Bffl»i8— <f*9-f h 
»3fc£fflvtf:J2tfMi. HSS^2tPI^S^i»0iIt 

[0 0 6 3] (HJ6WI14) yS-Hf^-^-f h©* (H 

sl s i/2Ai =75) as m) zsmm 

U 1 5 0°CT2 4 tiHSItfti Lfcft, 4 5 0°CT' 1 
m&L. Agl^^-^7^ M/)* (BiftgO. 4 
%) MF IftjfcOttibOfc:, AgIj|/3-^ 

vA h«**Jfl^fcJaWi. ««^2fcHaW>»fl5£tft 

[0064] (Sgftftll 5) j8 — b«5S (H 
SL S i/2Al =7 5) *&*(::, P. Ca_ Zr, L 
a*Bfc*aL IKflL jattiOfflftLfcP-Ca-Z 
r - L afi&MF I 15)* (#&&mKO . 1 %. Sg&Jg 
atSO. 4%) MFm^fcOt. P-C 

a-Zr-LafiJS/8— £#54 
li. 5lit«2kHIK«7)ilff*tl0ffiUT^Oj)HllE*» 

[0 0 6 5] (ggtfcfflll 6) /3— b#7^ MB* (H 
Si/2A1=75)C. P. Mg. Zr. CeSr 
W:iOS!$UcP-Mg-Zr- 



CeffiftiS— tf3j-54 h»* (*&«MEO. 1%, & 
&®?HJgO. 4%) £#fc. MF I«3teOftjb9fc. P 
-Mg-Zr-Cefijt/5-t'^ bE)*?>fflV^:Ul 
Wis ^l«fiJ2tlnl«cr)^#&^'93lt-C*^Jc7)WfiCSr 

[0066] 17) ^ — fe'#54 MB* ( H 

SL S i/2A 1 =7 5 B„ Ca, La. Nd£ 
3E&*«L S££L jDfitiOfiUlfcB-Ca-La- 
Ndfi»/S— YWf. (*&SBMEO. 1%. 

&jg*&go. 4%) MFias^ttfcOfc. b 

-Ca-La-Ndi»j8-tf*5-f M»**fflV*fcJ3l 
Wi. ^S^J2k|H)«^#^i^051LT2|=fi?iJOW«?r 

[0067] (mmm 1 s ) z r 3%z-&ts r/us-m 
iu is 0-CT2 4 Bwsnatt^ft. 4 0 o°ct-i^ 

RL 6 0 0*CTll*IH«JRU RhJi»T/U$ 

(»*d) i<0»*d<0Rh«Ktt2. 
0%T'#>ort:. Ce2^%irW;l'StS*l:, 

»U 1 5 0*CT2 4B«a»a»Lfea, 4 0 O'CT'lB* 
RL JKWC, 6 0 0 , C-Cli*ITOfcJ*U PtfiSSr^-tf 
(»*e) £<0»*e<aPt«K 
(42. OXtft-jfc. JJERhffl»T^S^«*d 1 1 
7. 5g, PtiSy>3^A|fftM*(S*e) 
117. 5g, Lal€/l/%i:Ce2 0 ; E^%^ft 

;n50g sastt^-^s^caAU. a«t&»LT^. 

[0 0 68] (ISfeMl 9) /9— 1£#54 (H 
I, Si/2A 1=75) 2257 g. (II 
©7>2 0%) 1215g.^7j<3000g *»ttd?-;V- 

7'J-^3-yi7^ Mt/"JxfiK; (-fe;HBr®B 
* : Hmfim. 2 OOWl OS^) CSWfrf 

[006 9] (Hffi0i2O) /3— b*#v4 b»* (H 

Si/2A1=75) 2257g, IsVJlVlV (H 
JB#2 0% ) 1 2 1 5 g . ^7j<3 0 0 0 g *fflSt#-;P 

^'J-^n-yi?^ YWtJ 'Mffift (-fe;i^K: 
EMJB. 3 0 0-ir;W/6 5^) IcM^B (^f^^Bfi 

(42oog/D -t&mm. msnmibEmmawE* 

[007 0] (136012 1 ) /3— fe*#7-f b®3i (H 

Si/2A1 =7 5) 2257g. ^ytfTTMH 
M2 0%) 1215g,i*3000gJ:Itt^ 
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4 o o-fe^/6 s;u) ic^m (^^oM^a 
. (i2 o o g/D -r ihi^ji £ mmcrmftz 

[0071] (mmm2 2 ) p dts^Tvus i-fm m 

3fca ) 530g, P dfift-fe U ^ASHt^* (»* 
b ) 235g, WBffltttT^ 5 ^WU3 50g, Kft/^ 
'JfA130g. Rhi^T^St^* (& v 5fcc) 2 3 
5g. L a 1 t;^J: C e 2 0 t/^^Mtl. 
-•7 ARflSWB* 5 0 g . WRRttTVl' s -*-v^ 1 5 0 

[0 0 7 2] (Jtt^iJl ) >S — fef^-f h £*trHfrfbic 
(is !(Eifc«lfc|3|«oa^*lftOiELT^<0^*» 
[0 0 7 3] (Jt$S#!l2) yS— 

[0 0 74] (it«^!l3) >S— h^-i-tf^bK 
»©*#Jf<9^?Bfi£. ^figf^C 5 0 g/'Lt-Ti.l^h 



[007 5] (Jt«W4 ) j8 — fe'^-f hfc-frtrJJHfc* 
*»««Ji<*aa*l?*£ , 5 0 g/LitSW 

[0076] (ifciKws) mw&mmttm<7)-t£*y4 
m 1 1 ra«^f^2:^ K> m Lx*m<mm*wz. 

[0077] ( iffiffl 6 ) jJMbfcSaRtfMtfHf* 7 A 

[0078] ( Jt^J 7 ) i£-fbfcfi§iK3f WJl^-fe-* 5 -f 

[0079] <ittfcp»8) Ba£**L3:V*£fcJafl. 

[0080] (JtRW9) Ba*5 0g/L**t4; 

[0081 ] JJ*Lfc||*m~2 2<0««tt«$rif£ 
*l&im2i=Jj*U tt^Jl~9^M^«3r2:£f£ 
3Sl/«4tC^f. 
[0082] 
[*1] 
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[0084] 
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